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SLmnary 

(57) [Abstract] 

[Objects of the Invention] Operational reliability is high and the 
memory card using the connector and it in which the fomiation of a 
pitch is possible is offered the top where useful life longevity is 
long. 

[Elements of the Invention] The insertion mould of the pr inted-circuit 
board 2 flexible to the inside side of the case object 1 made of 
synthetic resin is carried out to one, and the tenninal area pattern 7 
is characterized by the thing of the pr i nted-circu it board 2 exposed 
to the inside side of the case object 1 at least. 
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[Claim(s)] 

[Claim 1] The connector characterized by carrying out the insertion 
mould of the flexible pr inted-c i rcu i t board to one, and for the 
electric conduction pattern containing the terminal area pattern of 
the pr inted-ci rcu it board being exposed to the inside side of a case 
object, and carrying predetemnined electronic parts on an electric 
conduction pattern at the inside side of the case object made of 
synthetic resin. 

[Claim 2] The connector characterized by fonning the elastic section 
in which press deformation is possible in the position which supports 
the temiinal area pattern of the aforementioned case object in claim 1 
publication. 

[Claim 3] The connector characterized by to fonm a temninal insertion 
mouth in the front face of the aforementioned case object, for the 
cross-section configuration of a case object to carry out the KG 
typeface mostly, to form the elastic section in which press 
defomnation is possible in the position which supports the temninal- 
area pattern of the case object, and to fomri the press section in the 
elastic section and the position which counters through the 
aforementioned temninal i nsert ion mouth in claim 1 publication. 
[Claim 4] The connector characterized by the back up plate being 
Joined to the flat-surface section of the aforementioned case object 
by one in claim 1 publication. 

[Claim 5] Memory card characterized by carrying out the insertion 
mould of the flexible printed-circuit board to one, and for the 
electric conduction pattern containing the temninal area pattern of 
the pr inted-ci rcu it board being exposed to the inside side of a case 
object, and carrying the memory chip on the electric conduction 
pattern at the inside side of the case object made of synthetic resin. 
[Claim 6] Memory card characterized by fomning the elastic section in 
which press defomnation is possible in the position which supports the 
terminal area pattern of the aforementioned case object in claim 5 
publ icat ion . 

[Claim 7] The memory card characterized by to fonm a temninal 
insertion mouth in the front face of the aforementioned case object, 
for the cross-section configuration of a case object to carry out the 
KO typeface mostly, to form the elastic section in which press 
defomnation is possible in the position which supports the temninal- 
area pattern of the case object, and to be fomned the press section in 
the elastic section and the position which counters through the 
aforementioned temninal insertion mouth in claim 5 publication. 
[Claim 8] Memory card characterized by the back up plate being Joined 
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to the flat-surface section of the aforementioned case object by one 
in claim 5 publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the memory card 
using the connector and it which are used for various electronic 
equipment etc. 
[0002] 

[Description of the Prior Art] IC memory card which carried two or 
more memory chips, such as RAM, EPROM, and EEPR3M, and the cell for 
backup on the pr inted-c i rcu i t board is briskly developed and used in 
OA field, FA field, etc. as an external-memory element. And the 
connector for memory card as shown in drawing 17 is proposed in recent 
years. Each temiinal area pattern 101 was fomfied in the edge of a 
flexible printed circuit board 100, the insertion mould of this 
flexible printed circuit board 100 was carried out to the card case 
102 made from and this connector is exposed where each 

terminal area pattern 101 is divided from between two or more frame 
parts 104 prepared in the card case 102. 

[0003] In addition, although not illustrated, the ceil for backup etc. 
is carried in the predetemnined position on the aforementioned 
flexible printed circuit board 100 at two or more memory chip rows, 
such as RAM, EPFDVi, and EEPFCM. 

[0004] 103 in drawing is two or more pieces of elastic pinching 
prepared in the device side which uses memory card, and corresponds 
with each temninal area pattern 101 of the aforementioned flexible 
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printed circuit board 100. If this memory card is inserted in a card 
use device, vertical both sides of the temninal area pattern 101 are 
elastically pinched by the elastic pieces 103a and 103b of the upper 
and lower sides of the piece 103 of elastic pinching, and the flow of 
a use device and memory card can be aimed at by them. 
[0005] 

[Problem(s) to be Solved by the Invention] however, by this contact, 
the total thickness of the flexible printed circuit board 100 in which 
the temninal area pattern 101 was formed is about 1 50-200 micrometers 
— it is ultra-thin and, moreover, is exposed of both sides of the 
tenninal area pattern 101 of a flexible printed circuit board 100 from 
the card case 102 Therefore, if the portion of the temninal area 
pattern 101 was pulled by the piece 103 of elastic pinching and has 
repeated this in case it is locally pushed by the aforementioned piece 
103 of elastic pinching and a card is sampled from a use device by it, 
when this disclosure portion inserts a card in a use device, it will 
be extended into the portion of the temninal area pattern 101, and 
Siwa, a crack, etc. defomn by the ability doing. By these defonmation, 
contact of memory card and a use device becomes bad. 

[0006] furthemnore, the total thickness of a flexible printed circuit 
board 100 is about 1 50-200 micrometers — since it is ultra-thin, if a 
crevice is among the elastic pieces 103a and 103b of the piece 103 of 
elastic pinching, although inserted by the elastic pieces 103a and 
103b, contact to the temninal area pattern 101 will become uncertain 
[0007] Since it is such, a problem is in useful life longevity at the 
operational-rel iabi I i ty row of memory card. 

[0008] Moreover, although divided with the frame part 104 by the side 
of a card case 102 between the tenninal area patterns 101, since it 
will not be able to make the pitch of the tenninal pattern 101 lining 
up side-by-side not much narrow since this contact forms this frame 
part 104, but it will be restricted, it has a fault, like a limitation 
is in correspondence of the fomnation of a ** pitch. 
[0009] The purpose of this invention cancels the fault of such 
conventional technology, and its operational reliability is high and 
it is the top where useful life longevity is long to offer the memory 
card using the connector and it in which the formation of a pitch 
is possible. 
[0010] 

[Means for Solving the Problem] In order to attain the aforementioned 
purpose, this invention is characterized by carrying out the insertion 
mould of the flexible pr inted-ci rcu i t board to one, and for the 
electric conduction pattern containing the tenninal area pattern of 



H07-37655 



7 



the printed-circuit board being exposed to the inside side of a case 
object, and carrying electronic parts, such as a memory chip, on an 
electric conduction pattern at the inside side of the case object 
which consists of synthetic resin, such as polypropylene and ABS 
plastics. 
[0011] 

[Function] this invention is extended into the portion of a temriinal 
area pattern like, although the conventional proposal was made, since 
the insert ion mould of the flexible pr inted-circuit board was carried 
out to the case object as mentioned above at one and the case object 
functioned as a reinforcement object of a f lexib le-printed-wi r ing 
substrate, and Siwa, a crack, etc. do not generate it. 
[0012] Moreover, contact for an external temninal is trustworthy by 
the reinforcement effect with a case object. Since it is such, 
extension of useful life longevity can be aimed at in the improvement 
row of operational reliability. 

[0013] although the conventional proposal was furthemnore made between 
temninal area patterns, since the frame part is not prepared like, the 
fomriation of a ** pitch of a terminal area pattern is possible — etc. 
— it has a variety of advantage 
[0014] 

[Example] Hereafter, the example of this invention is expla i ned with a 
drawing. It is the expanded sectional view of the flexible wiring 
substrate (it is hereafter written as FPC) which uses drawing of 
longitudinal section showing the state after the assembly of the 
memory card which drawing 1 requires for the 1st example, drawing of 
longitudinal section in which drawing 2 shows the state in the middle 
of the assembly of the memory card, and drawing 3 for the plan on the 
drawing 2 A-A line, and uses drawing 4 for the memory card. 
[0015] As shown in drawing 1 , memory card consists of two or more 
memory chips 3 carried on a card case 1, FPC2, and its FPC2, such as 
fVM, EPROM, and EEPRCM, a rechargeable battery 4 for backup of memory, 
etc. , for example . 

[0016] It consists of synthetic resin excellent in flexibility, such 
as polypropylene, polyethylene, polystyrene, polyester, a polyamide, 
and ABS plastics, and, as for the aforementioned card case 1, 
connection edge 1c which connects one edges of upper case section la, 
lower case section lb, and upper case section la and lower case 
section lb as shown in the drawing 1 row at drawing 2 , and Id of 
s ide-attachment^all sections are fomned in one. 

[0017] In case injection molding of the card case 1 is carried out in 
the case of this example, insert molding of FPC2 is carried out to the 
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whole upper surface side of lower case section lb together. The 
predetermined electric conduction pattern is beforehand fomned in the 
upper surface side of this FPC2. and as this electric conduction 
pattern comes to an upper surface side, an insertion mould is carried 
out to a card case 1. 

[0018] As FPC2 is shown in drawing 4 , the electric conduction pattern 
12 is directly fomned on the base films 11, such as a polyimide, a 
polyamide, and polyester. It will be as follows if the manufacture 
method of this FPC2 is shown. 

[0019] First, in order to raise the adhesion intensity of the base 
f i Im 11 and a wiring material , one side of the base f i Im 11 is spl it- 
face — izat ion-processed. There are a mechanical method and a chemical 
method in this sp I it-face- ized processing. Since the adhesion of the 
copper to the base film 11 is further increased after sp I i t-face-iz ing, 
the vacuum evaporat i ono of the adhesion reinforcement is carried out, 
next about 1000A vacuum evaporat iono of the copper is carried out, and 
electroplating of the copper is succeedingly carried out to about 2- 
lO-mic remoter **. the front face of this copper — for example, a 
benzotriazol system organic compound — a discoloration prevention 
film [ from ] is formed 

[0020] Next, a photoresist is applied to a copper front face, 
prebaking dryness is perfomied, the exposure imprint of the mask 
pattern is carried out at the aforementioned resist layer using a 
photomask, and a development perfomris patterning of a resist. After 
an appropriate time, the desired electric conduction pattern 12 is 
fomned by etching of a copper layer, and patterning is ended by 
exfoliating the resist layer which remains on the copper layer. 
[0021] Drawing 5 is the expanded sectional view showing other examples 
of FPC2. On the base films 11, such as a polyimide, a polyamde, and 
polyester, through the adhesives layers 13, such as silicone, the 
rolling foil 14 of about 35-micrometer copper pastes [ thickness ] up, 
and patterning of the rolling foil 14 is carried out in this example. 
[0022] Adhesion of the electric conduction pattern 12 with which the 
direction of FPC2 shown in above-mentioned drawing 4 consists of a 
base film 11 and a vacuum evaporationo plating foil is good, and, 
moreover, it has the feature that the electric conduction pattern 12 
is thin and it is suitable for p itch-i zat ion . 

[0023] With connection edge 1c of lower case section lb. moreover near 
the edge of an opposite side, the straight elastic section 5 is fomned 
crosswise [ of a card ] (it goes to space and. is perpendicularly) by 
the shape of a bridge which curved to the convex towards the upper 
surface, and as the edge of FPC2 meets this elastic section 5, it is 
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being fixed to it. And as shown in drawing 3 , many temninal area 
patterns 7 are beforehand formed in the edge of FPC2 currently fixed 
on the elastic section 5. 

[0024] On the other hand, the press section 6 of a trapezoid 
[ configuration / cross-section ] is formed in the aforementioned 
elastic section 5 of upper case section la, and the portion which 
counters with the thickness projected towards the undersurface. 
Therefore, the terminal area pattern 7 (refer to drawing 3 ) of the 
above FPC 2 will be located between the elastic section 5 and the 
press section 6. 

[0025] Although it is the translation by which electronic parts, such 
as the p rede temiined memory chip 3 and a rechargeable battery 4, are 
carried with automatic mounting equipment on FPC2 in the state of 
drawing 2 , since the whole surface is supported by lower case section 
1b and it is re inforced mechan ica t ly , even if FPC2 is ultra-thin FPC2, 
it does not cause trouble to mounting work in that case. 
[0026] By bending between lower case section lb and connection edge 1c 
one by one right-angled in a row between upper case section la and 
connection edge 1c from the state of drawing 2 As shown in drawing 1 , 
the card case 1 of a KO typeface is mostly fomried for the cross- 
section configuration the edge of the side which counters carried out 
[ the configuration ] opening to connection edge 1c, and the Id of 
side-attachment-wall sections by the side of upper case section la and 
Id [ of side-attachment-wall sections by the side of lower case 
section lb ] contact section is Joined by proper meanses, such as 
ultrasonic welding. 

[0027] The device temninal insertion mouth 8 is fomied in the side 
edge of the side in which connection edge 1c of a card case 1 and the 
side edge 5 of the side which counters, i.e., the aforementioned 
elastic section, and the press section 6 are fonmed as shown in 
drawing 1 . 

[0028] The temninal area pattern 10 corresponding to the hard printed- 
circuit board 9 top is fonned in the card use device side with the 
temninal area pattern 7 of the above FPC 2, By inserting the 
aforementioned memory card in a card use device, while the point of 
the aforementioned pr inted-c i rcu i t board 9 enters from the device 
terminal insertion mouth 8 and is pressed below by the press section 6, 
elastic defomnation of the elastic section 5 is carried out, and the 
terminal area pattern 7 of FPC2 and the temninal area pattern 10 of a 
printed-circuit board 9 stick. **** of a signal is made between memory 
card and a card use device in this state. 

[0029] Although the elastic section 5 of the shape of a bridge 
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prepared in lower case section lb is straight prolonged along the 
cross direction (it is perpendicularly to space) of a case in this 1st 
example, as shown in drawing 6 or drawing 7 , the elastic section 5 
may have irregularity along the cross direction (it is perpendicularly 
to space) of a case. 

[0030] Drawing 7 is the expanded sectional view seen from the B-6 line 
of drawing 1 , and each tenninal area pattern 7 is foimed in the 
position which corresponds in the crowning of the heights 15 of the 
elastic section 5 in the example of drawing 6 at the drawing 6 row. By 
doing in this way, the terminal area pattern 7 of FPC2 and the 
tenninal area pattern 10 of a pr inted-circu it board 9 stick locally. 
[0031] In the example of drawing 7 , each temiinal area pattern 7 is 
formed in the position equivalent to the crevice 16 of the elastic 
section 5, and the cantilever temninal 17 by the side of a card use 
device touches the temninal area pattern 7. 

[0032] Drawing 8 is drawing for explaining the example of the 1st 
manufacture which carries out the insertion mould of FPC2 to a card 
case 1. While the base film 2 of FPC2 consists of a long picture-like 
object in the case of this example and the electric conduction pattern 
12 is fomried in the predetermined pitch, on both sides of the electric 
conduction pattern 12, tooling holes 18 are formed in front and rear, 
right and left of that, respectively. FPC2 of the shape of this long 
picture is intemnittent ly conveyed in the direction of an arrow, and 
an insertion mould is carried out to a card case 1 at a fomning 
station, this forming station — movement — metal mold 19 and 
fixation — metal mold 20 and an injection molding machine 21 install 

— having — **** — the aforementioned tooling holes 18 — movement - 

— positioning of FPC2 within a cavity 23 is made by inserting in the 
gage pin 22 prepared in the metal mold 19 side it is shown in drawing 

— as — the electric conduction pattern 12 of FPC2 — movement — it 
arranges so that it may stick with the flat surface of metal mold 19 - 

— having — the edge of FPC2 — movement — metal mold 19 and fixation 

— it is inserted and fixed to metal mold 20 the synthetic resin of 
the melting state which constitutes a card case 1 — the fixation from 
an injection mold ing mach ine 21 — it is injected in a cavity 23 
through metal mold 20, and a card case 1 is fabricated the resin 
pressure in a cavity 23 — the electric conduction pattern 12 — 
movement — in order to stick to metal mold 19, there is no wraparound 
of the resin by the side of the electric conduction pattern 12 While 
carrying out a mold aperture after that and canceling pinching of FPC2, 
by cooling a card case 1 , FPC2 with card case 1 is obtained, and FPC2 
is cut in a predetermined configuration after that. 
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[0033] Drawing 9 is drawing for explaining the example of the 2nd 
manufacture, in the case of this example, FPC2 which formed the 
electric conduction pattern 12 in one side is beforehand cut in a 
predetemiined configuration — having — **** — the FPC2 — the 
inside of a cavity 23 — inserting — the vacuum adsorption means 24 - 
-movement — it is fixed on metal mold 19 
[0034] then, the synthetic resin of the melting state which 
constitutes a card case 1 — the fixation from an injection-molding- 
machine 21 side — it injects in a cavity 23 through metal mold 20, 
and the card case 1 which carried out the insertion mould of FPC2 is 
obtained 

[0035] Moreover, as other examples of manufacture , the insertion mould 
of the base film which does not fomi the electric conduction pattern 
is carried out to a card case 1, and there is also the method of 
forming an electric conduction pattern on a base film after that. 
[0036] Drawing 10 is drawing for explaining the 2nd example of this 
invention. The point which is different from the 1st example of the 
above in this example is a point that the insertion mould of FPC2 is 
carried out over the whole inside of a card case 1 . 

[0037] In this example, in order that the temiinal area pattern 7 may 
fomn in upper case section la and lower case section lb, the 
reliability of contact improves. 

[0038] Drawing 11 is drawing for explaining the 3rd example of this 
invention. In the case of this example, the back up plate 25 which 
becomes the outside surface of a card case 1 from a metal plate etc. 
is being fixed by proper meanses, such as adhesives, a double-sided 
adhesion sheet, or a screw stop. Therefore, in this example, the 
depression of the elastic section 5 is covered by the back up plate 25, 
and a depression is in sight from outside. 

[0039] Drawing 12 is drawing for explaining the 4th example of this 
invention. In the case of this example, lower case section lb is 
carrying out lay ing-under-the-ground fixation of the back up plate 25 
which consists of a metal plate etc., and the flat part front face 
except edge 25a of a back up plate 25 has exposed it to an upper case 
section 1a row from lower case section lb at the upper case section la 
row. Edge 25a of a back up plate 25 is crooked, and the hole 26 for 
resin transparency is fomned. 

[0040] In the 4th example, printing of a design, a trademark, etc. is 
given to the outside surface of a back up plate 25 at the 
aforementioned 3rd example row. 

[0041] Drawing 13 is drawing for explaining the 5th example of this 
invention. In the case of this example, the thick step 27 is fomied 
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near [ device terminal insertion mouth 8 ] lower case section lb, and 
the insertion mould of FPC2 is carried out along with the step 27. It 
consists of this example so that the cantilever 17 which has 
elasticity in the bending section may contact elastically to this 
thick step 27. 

[0042] Drawing 14 is drawing for explaining the 6th example of this 
invention. In order to prevent the invasion of the dust from the 
device temiinal insertion mouth 8 in the case of this example, the 
interception wall 28 was fomied in upper case section la, and the 
soffit of the interception wall 28 has stuck to FPC2 of lower case 
section lb. 

[0043] Drawing 15 is drawing for explaining the 7th example of this 
invention. In the case of this example, the point of lower case 
section lb is bent in the shape of U character, the insertion mould of 
FPC2 is carried out along with the point, and a U character-like 
portion functions [ this cross-section configuration ] as the elastic 
section 5. 

[0044] Drawing 16 is drawing for explaining the octavus example of 
this invention. In the case of this example, the insertion mould of 
FPC2 is carried out to the upper surface of the card case main part 29 
which the upper surface is wide opened by the front row and has pars- 
basi lar is-ossis-occipita I is 29a, s ide-attachment^al I 29b, and 
poster ior^a I l-of-stomach 29c, and the monory chip 3 and the 
rechargeable battery 4 for backup are carried on it. 
[0045] The upper surface of the card case main part 29 is being worn 
by the top cover 30 which consists of a metal plate, and poster ior- 
wal l-of-stomach 30a of a top cover 30 is suitable caudad, is crooked, 
and is inserted in the upper slot 31 formed in poster ior-wa I l-of- 
stomach 29c of the card case main part 29. Moreover, side-attachment- 
wall 30b of a top cover 30 is also suitable caudad, is crooked, and is 
inserted in the upper slot (not shown) fomied in side-attachment-wall 
29b of the card case main part 29. 

[0046] The back up plate 25 which consists of a metal plate contacts 
the inferior surface of tongue of the card case main part 29, edge 25a 
of front and rear, right and left of a back up plate 25 is crooked 
toward the upper part, and it is inserted in the subfissure 32 
prepared in the card case main part 29, respectively. Moreover, the 
crevice 33 which contains a back up plate 25 is fomied in the inferior 
surface of tongue of the card case main part 29, a back up plate 25 
projects and bends from the inferior surface of tongue of the card 
case main part 29, and it is like. 

[0047] Fixation of a top cover 30 is made by the back-up-plate 25 row 
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to the card case main part 29 by the means with proper for example, 
doub le--s ided adhesion sheet, adhesives, or mechanical stop means etc. 
[0048] Although each aforementioned example explained the case where a 
connector was applied to memory card, this invention can be applied, 
for example to various fields, such as an object for connection of OA 
equipment, or a connector for comnunication , without being restricted 
to this. 
[0049] 

[Effect of the Invention] this invention is extended into the portion 
of a temriinal area pattern like, although the conventional proposal 
was made, since the insertion mould of the flexible pr inted-ci rcu it 
board was carried out to the case object as mentioned above at one and 
the case object functioned as a reinforcement object of a flexible- 
printed-wir ing substrate, and Siwa, a crack, etc. do not generate it. 
Moreover, contact for an external terminal is trustworthy by the 
reinforcement effect with a case object. Since it is such, extension 
of useful life longevity can be aimed at in the improvement row of 
operat iona I re I iab i I i ty . 

[0050] although the conventional proposal was furthermore made between 
terminal area patterns, since the frame part is not prepared like, the 
fomriation of a pitch of a temiinal area pattern is possible — etc. 
— it has a variety of advantage 
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DESCRIPTION OF DFVWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the state 
after the assembly of the memory card concerning the 1st example of 
this invention. 
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[Drawing 2] It is drawing of longitudinal section showing the state in 
the middle of the assembly of the memory card. 
[Drawing 3] It is a plan on the drawing 2 A-A line. 

[Drawing 4] It is the expanded sectional view of the f lex ib I e wi r ing 
substrate used for the memory card. 

[Drawing 5] It is the expanded sectional view of the f lex ib I e wi r ing 
substrate used for the memory card. 

[Drawing 6] It is an expanded sectional view on the drawing 1 A-A line 

which shows the modification of the elastic section of the memory card. 

[Drawing 7] It is an expanded sectional view on the drawing 1 A-A line 

which shows the modification of the elastic section of the memory card. 

[Drawings] It is a cross section for explaining the insert i on mould 

method of the aforennent ioned flexible wiring substrate. 

[Drawing 9] It is a cross section for explaining the insert i on mou Id 

method of the aforementioned flexible wiring substrate. 

[Drawing 10] It is drawing of longitudinal section of the memory card 

concerning the 2nd example of this invention. 

[Drawing 11] It is drawing of longitudinal section of the memory card 
concerning the 3rd example of this invention. 

[Drawing 12] It is drawing of longitudinal section of the memory card 
concerning the 4th example of this invention. 

[Drawing 13] It is partial drawing of longitudinal section of the 

marory card concerning the 5th example of this invention. 

[Drawing 14] It is partial drawing of longitudinal section of the 

memory card concerning the 6th example of this invention. 

[Drawing 15] It is partial drawing of longitudinal section of the 

memory card concerning the 7th example of this invention. 

[Drawing 16] It is deccmposit ion drawing of longitudinal section of 

the monory card concerning the octavus example of this invention. 

[Drawing 17] It is the perspective diagram of the connector for memory 

card by which the conventional proposal was made. 

[Description of Notations] 

1 Card Case 

la Upper case section 

lb Lower case section 

1c Connection edge 

Id Side-attachment^wal I section 

2 FPC 

3 Memory Chip 

4 Rechargeable Battery for Backup 

5 E last ic Section 

6 Press Section 
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7 Terminal Area Pattern 

8 Device Tentiinal Insertion Mouth 

9 Printed-circuit Board 

10 Terminal Area Pattern 
25 Back Up Plate 

29 Card Case Main Part 

30 Top Cover 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation 
may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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